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frame 2

Should a material model have a time scale?Should a material model have a time scale?Should a material model have a time scale?Should a material model have a time scale?
(1) Homogeneous (1) Homogeneous (1) Homogeneous (1) Homogeneous 



frame 3

Should a material model have a time scale?Should a material model have a time scale?Should a material model have a time scale?Should a material model have a time scale?
(2) Heterogeneous(2) Heterogeneous(2) Heterogeneous(2) Heterogeneous



frame 4

PeridynamicsPeridynamicsPeridynamicsPeridynamics



frame 5

PeridynamicsPeridynamicsPeridynamicsPeridynamics always has a length scale.always has a length scale.always has a length scale.always has a length scale.
Does it always have a time scale?Does it always have a time scale?Does it always have a time scale?Does it always have a time scale?



frame 6

To find a material time scale:To find a material time scale:To find a material time scale:To find a material time scale:
Find the restoring force on a small volume Find the restoring force on a small volume Find the restoring force on a small volume Find the restoring force on a small volume 



frame 7

Restoring force on the small volume Restoring force on the small volume Restoring force on the small volume Restoring force on the small volume 



frame 8

Displace the small volume, then let it go Displace the small volume, then let it go Displace the small volume, then let it go Displace the small volume, then let it go 



frame 9

Each point is a linear oscillatorEach point is a linear oscillatorEach point is a linear oscillatorEach point is a linear oscillator
(holding other points fixed) (holding other points fixed) (holding other points fixed) (holding other points fixed) 



frame 10

Properties of the Properties of the Properties of the Properties of the peridynamicperidynamicperidynamicperidynamic time scale:time scale:time scale:time scale:
Numerical stability Numerical stability Numerical stability Numerical stability 



frame 11

Properties of the Properties of the Properties of the Properties of the peridynamicperidynamicperidynamicperidynamic time scale:time scale:time scale:time scale:
Material stability Material stability Material stability Material stability 

Crack nucleation Crack growth

Crack

Nucleation and growth
simulation (Emu)



frame 12

Time scale is not uniquely determined byTime scale is not uniquely determined byTime scale is not uniquely determined byTime scale is not uniquely determined by
the length scale and elastic modulusthe length scale and elastic modulusthe length scale and elastic modulusthe length scale and elastic modulus



frame 13

Simple rescaling of the horizon Simple rescaling of the horizon Simple rescaling of the horizon Simple rescaling of the horizon 



frame 14

Relate time scale to a length scale Relate time scale to a length scale Relate time scale to a length scale Relate time scale to a length scale 



frame 15

Relate time scale to a length scale, Relate time scale to a length scale, Relate time scale to a length scale, Relate time scale to a length scale, ctdctdctdctd. . . . 



frame 16

Scaling of dispersion curves under Scaling of dispersion curves under Scaling of dispersion curves under Scaling of dispersion curves under 
simple rescaling of the horizonsimple rescaling of the horizonsimple rescaling of the horizonsimple rescaling of the horizon



frame 17

Scaling of dispersion curves, Scaling of dispersion curves, Scaling of dispersion curves, Scaling of dispersion curves, ctdctdctdctd. . . . 



frame 18

Another way to change length scales:Another way to change length scales:Another way to change length scales:Another way to change length scales:
Coarsening* Coarsening* Coarsening* Coarsening* 

Small-scale MD model
Blue: Level 0
Red: Level 1



frame 19

Discussion Discussion Discussion Discussion 
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